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HE EDITOR begs leave to inform his generous correſpondents, that he has juft 

publiſhed No. 3, or Tux SCIENTIFIC RECEPTACLE, containing Enigmas, 
Charades, Queries, 2 peſtions, Solutions, &c. and that it will be continued Half-yearly, 
as uſual ; publiſhed by Mr. LonGman, Paternoſter-Row, London; where may be had, 
1. A COMPREHENSIVE SYSTEM of ALGEBRA, by Joan Davisov, price 45. in 
boards, 2. A NEW SYSTEM of ARITHMETIC, ) Jonun Davison, price 25. 
3. The MENTAL ACCOUNTANT, ) T. WurTiNG, price 15. ftitched. 4. The 
SCHOOLMASTER's ASSISTANT, % T. Wuirivs, price 25, 


We beg leave to make the following remarks concerning the preſent Undertaking, 


in as conciſe a manner as poſſible, 


2. 2 I S Work ii lo be continued Hal un and /o contain both new, and ſuch 
other Queſtions as are in Magazines, E c. (except Martin's) 2. That all 2ueftions ſhall 
be propoſed on the Wi apper, and re. printed in the Work, and the Solution under it. 3. That 
if any Pueftion ſhould not be truly limited, ave Lope our mo? able correſpondents will be 
pleaſed to alter them. 4. If any 2urftion ſhould be found in any Author, aue hope to be 
informed of it, that it may be paſſed by in filenee. . We /vall firſt take the Queſtions from 
the London Magazine, and then procced to others. 6, If this plan be not generally approved 
oy, we ſhall make ſuch alterations as may be thought neceſſary. 7. Seme of the Queſtions 
on the cover this time are new, and ſome propoſed before, but unanſwered. 8. No. 2 
of this Work to be publiſved on the 1 5th of Oftober, 1792. ge All who chuſe to favour ' 
this undertaking, are 1equeſted to fend their productions (poft paid) before the 1 of Auguſt, 
directed to Mr. WRITING, near Weſtminſter-Bridge, Lambeth, 


—— —T———— ___—_—  _y_ 


Queſtions to be anſwered. 
Queſtion 1. CO UPPOSE three-fourths of the Solidity of a baſon, in form of a half 


ſphere, whole diameter is 40 inches, ſtanding with its baſe pa- 
rallel to the horizon, to be filled with rain water; if a cylinder of dry oak be laid upon 
the ſurface of the ſaid water, its own weight is juſt ſufficient to fink it till each end of 
the cylinder juſt reſt on the ſides of the baſon, and at the ſame time raiſes the water up 
to the brim, Required the dimenſions of that cylinder? 
 Rue/tion 2. An inflexible rod, or cane of equal thickneſs, 3 feet long, is ſuſpended 
by the end, and made to revolve by a conical motion. Required the vertical 4 of 
the cone, and time of revolution, when the ſame rcvolves in the time of one vibration 
of an angular pendulum, formed by two other ſuch rods, ſubtended by the vertical C of 


the cone ? 


C4: 


2 ueftion 3, What queſtions are left unanſwered, (and have not been repropoſed in 
any other work) in the Palladium and other periodical publications, as we intend repro- 
poſing all ſuch queſtions on the wrapper of this work. 


Pueftion 4. To what height above the City of London muſt a perſon be.raiſed, on 
December 18, 1792, at half paſt eleven at night, to ſee the moon's lower edge ? 


2 ueftion 5, There is a hollow ſphere of copper, whoſe external diameter is 3 
inches, and its weight equal to an equal bulk of common water, required the thick- 
neſs of the ſhell, and from what height it muſt be let fall, ſo as juſt to touch the 
bottom of a reſervoir filled with water, whoſe depth is 4 feet? 


DP weftion 6. There is a conical building, whoſe height is 40 feet, and diameter of 
its baſe 16 feet, an owl fitting on the top ſees a mouſe running round its baſe at the 
rate of 5 miles an hour, which ſhe gives uniform chaſe to, at the rate of 6 miles an 
hour. How far muſt the owl go before ſhe overtakes the mouſe ? 


Queſtion 7. There is a cylindrical caſk, whoſe internal diameter is 2 feet and in- 
ternal length 5 feet, and over this ſtands another caſk of the ſame dimenſions full of 
common water, with a hole at the top to admit the air; and ſuppoſe thoſe caſks be 
connected together by a tube, whoſe internal diameter and length is each one-inch ; 
and ſuppoſe a cork put into the tube to prevent the water running in; then ſuppoſe 
half the air exhauſted out of the under caſk, and the barometer at 29 inches ; now 
ſuppoſe the cork taken out, how much water will deſcend ? and in what time will the 
evacuation ceale ? 

2urftion 8. On what day in 1793 will the time between the moon's ſouthing and 
ſetting be a maximum ? 

2ueftion 9. The chapel at Bolton (ſtanding in the latitude of 54 38' N.) is an 
ancient building; over the north window is an inſcription in Saxon characters, import- 
ing that the building was finiſhed on the 20th of May, when the ſhadow of the ſteeple 
bearing N. E. by E. 6? 41' 30” E. was in ratio to its height as 54 to 44, and the angle 
included by the ſteeple and ſhadow was 95 3“: required the time of the day when 
the obſervation was made, and how long it is ſince the ſaid chapel was built? 


2ueftion 10. Required the equilibrium power of an overſhot water wheel, at its 
circumference as ariſing from the weight of water only; having the following data. 
Diameter of the wheel 24 feet, number of buckets 60, revolutions in a minute 10, 
feeder of water for driving it 1200 hogſheads per hour; the water is thrown into - 
the third bucket from the perpendicular, through and about the center, on the leading 
fide of the wheel, and leaves the ſame five buckets before it arrives at the ſaid perpen 
dicular below; the momentum of the water being allowed for the friction? - 


2ueftion 11, What is the reaſon that a roll of brimſtone cracks, and ſometimes 
breaks, when it is held in a warm hand ? 

2 weftion 12. What is the reaſon that glaſs may be cut with eaſe under water with 
a pair of ſciſſars, but not in air? 


(4 ) 
a "Daeftion 13. In what year 8 1800 will the number of days between Chriſtmas 
Day and Shrove Sunday be a maximum? 

Rreftion 14. Suppoſe a cylinder, whoſe diameter is 2 inches and TR 100 yards, 
be fixed in a horizontal poſition, and to move freely about an axis paſſing through its 
centre, and ſuppoſe a thread be wrapped about it in ſuch a manner that each round may 
juſt touch the preceding one, the diameter of the thread .o1 of an inch. How far 
Muſt a perſon go in unwinding it, ſuppoſing they keep the thread always at right 
angles with the Finger, and that * go as far off as the r o& the thread will 
PRrne 4 , 

Question 15. . A Ade bake t is 12 inches, * ſituated ; in * 
ſame manner as above, and a thread wound round of the ſame dimenſions, and ſuppoſe 
a petſon to take hold of the end of the thread and to go in ſuch a manner as to keep the 
thread at right angles with the axis of the globe, to find the nature aud area of the path 

a perſon muſt deſcribe in ſo doing? N „ IP; 

Aueſtion 16. There 13 a room whoſe breadth is 15 feet and length 20 feet, and 
4 is a ſlack ſmall firing fixed up by its ends to the oppoſite corners of the ceiling, 
that is over the diagonal, and a ſmall lead weight being fixed to the middle of the thread 
and made to oſcilate, made 20 vibrations in a minute. Roquirgd the 1 of the 
firing, 5 | | | 
Burftion' 17. A perſon ſtanding at an Nennen diſtance from 2 fires (not in a line 


between them) of equal fize found the ratio of their heat as 2.5 : 3, but walking 10 


yards nearer to the fartheſt fire their. ratio was as 249 3 3. Na diſtance from 
each fire in both ſituations, the diſtance of the fires being 25 yard? 
; + Weſtion 18. Given the baſe and leaſt ſide, and the! C contained between the 
-greater fide and 1 drawn 1 the vertical < and Ws in the 17 to nn 
wie triangle? F: 2 $4 ys 

' Queſtion 19. Given the baſe avnd either of the angles at the baſe all the Tadius of 
the inſcribed circle, to conſtruct the triangle? * * 


Lueftion 20. Given the baſe, the perpendicular, and the complemen of the leaſt 


angle at the baſe, to conſtruct the triangle? 


Dreftion 21, It is required to ſind a figure contained within three circular lines, chat 


ſhall be equal i in area to the quadrant of a circle, purely geometrical ? 


Bueftion 22. A perſon has a meadow in form of a parabola, containing. an acre. of | 
ground, and its greateſt ordinate is in ratio to its axis as 3: 5. Required. the length of 


a rope, (one end of which is fixed in the vertex) whereby a horſe is to be fixed ſo as ta 
eat half an acre of graſs ; ſuppoſing the 7 fixed to the horſe's ** 2 
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E ſhall admit all Queſtions, if original, whither eaſy or difficult, and the pro- 

| V ſers need not tend their Solutions, except they chooſe it. But the Editor 
W4.. aut be reſponiible for their not being anſwered. | 

Such as are aniwered truly by one or more correſpondents ſhall be re-propoſed in the 
body of the work --By this means we ſhall procure many good Queſtions.—Such as 
have Solutions ſent with them, ſhall in future be marked with a (*). 

We have renounced our plan of making a collection from the Magazines; as we 
have original Queſtions ſufficient without them. No. 3, of this Work to be publiſhed 
on the 15th of June, 1783. Solutions to the Queitions propoſed in this Number; alſo 
thoſe unanſwered in No. 1, to come to hand by the iſt of April, directed (poſt paid) 
to Mr. WniTinG, near Weſtminſter-bridge, Lambeth, 

Mr. Farey and Mr. Ryley obſerve, thatQu2ſtion 2 on the wrapper No 1, has been done 
in Carnan's Diary for 1786, and in the Ton and Country Magazine for1784.—Queſtion 
12 Mr. Farey obſerves has been donc in the Scientiſical 1 3, Mr. 
Farey ſays he ſhall be happy on every occaſion to communicate any information, re- 
ſpecting the queſtions, as he has a large collection of Periodical Publications.—Queſtion 
7 Mr. Farey ſays that the air inthe lower caſk will eſcape in bubbles, and conſequently 
all the water will deſcend. The Editor obſerves that the Queſtion may be folved upon 
ſuppoſition, that this does not obtain. Mr. Bick ford anſwered Queſtion 4, 10, 14, & 16, 
Mr. Hewitt anſwered 4, 8, 9, 13, 14, 18, 19, 20, and 22—Mr. Farey anſwered 9, 10, 
18, 19, and 20.—-Mr. Ryley anſwered the 2d. We ſhall give a liſt of what each perſcn 
anſwered on the wrapper each time; and a complete catalogue at the end of the volume. 


New Queſtions. 


1. Required a ſolution to queſtion 97, Daviſons Algebra. 

2. Given the inclination of the plane ABCD with the horizon zo, at the point 
B is fixed a ſtring 36 inches long, and at the other end a ball. Now ſuppoſe the ſtring 
to be {tretchcd into the horizontal direction AB, and then the ball be ſuffered to deſcend, 
in what time will the ball move through the q»adrart of the circle AD. 

3, By Mr. Thomas Milner. In the month of Feb. uary, 1794, the moon will be totally 
eclipſed. Required the latitude and longitude ut that place w here the moon is vertical 
at the middle of the eclipſe ? 

4. AB is a cylindrical tube 72 inches long, ßxed at the point B as a center, about 
which it moves freely, at B in th: tube is a ball ſuppoſed without weight. Now while 
the end A of the tube moves through th: quadrant of the circle AC, the ball moves 
along the tube from B towards the end A. Required the inveſtigation of the curve 
deſcribe. by the ball? Note, The tube is placed in an horizontal poſition before the 
motion commenccs. 8 

5 Given B zo feet Ago feet, the line AB deſcribes a vertical circle about 
the point B. At Londen, on May, the 19th, 1792 at 5 P. M. I obſerved the ſnadow- 
Ot te poiat B to deicribe a curve on the horizontal plane; it is alſo known that the 
index AB points exactly to the point of the compaſs the ſun ſets upon. Required the 
following particulars, viz. The nature aud area of the curve at the time of obſerva- 
tion? The points of the curve where the ſhadow moves the quickeſt? And what 
t me on the given day the area of the ſpace bounded by the ſhadow is a maximum? 

6, By Mr. Gregory. of Yaxicy,—Required my age in yeats, when it 15 known that 
the ſum f the two digits which expreis it is 9; and if half my age be ſquared, that 
ſquare will be equal to my age reverſed. 


2 
7, By the ſame.— There is a common helix or ſpiral (ſuch as deſcribed at page 264 
Fenning's Book of Knowledge, edition 4,) whoſe length, when continued ten times 
round, is known to be 1319.46906. What is the diltance of the two centers, from 
which the ſemicircles that conſlitute the ſpiral were fixuck ? 
8. What time on December 10, 1792, will the altitude of the ſun and moon be 
both equa. at London. | | 
9, By Mr. W. Burden, near Vork. — There is a rectangular field ABCD, through 
whicn parallel to the a fide AB or CD runs a ditch EF, over this ditch at G is a 
bridge at the dittance of a chains from the angle A, and at b chains from the angle C, 
the w hole field meaſures c ſquare chains, and the fines of the angles AGE, and IGC axe 
as m: n. Required the dimenſions of the field ? | 
10. By Mr. Thomas Croſby, of York.—A gun whoſe angle of elevation is 459, and 
impetus 22500 feet, planted at a place W, is able to carry a ball 60000 feet, to another 
place E full Eaſt of the former: to what point of the compaſs, and at what angle of 
elevation ought a gun at M tobe directed to, whoſe impetus is 44100 feet; and bearing 
from the firſt place E. S. E. 40000 feet, ſo that the two guns being fired at the very ſame 
inſtant, the balls may hit each other in the air. | 
11. There is a caſk of good ſound heart of oak in form of the fruſtum of a 
cone, its external dimenſions are as follows, viz. ſlant height 54 inches, top diameter 
inches, and bottom diameter 18 inches; it being filled with common water weighe 
848.4334 pounds avoirdupoiſe. Required the thickneſs of the wood, admitting that a 
cubic inch of oak weighs .5 36569, and acubic inch of water .578697 oz. avoirdupoiſe. 
3 132. By Mr. Thomas Croſby, of York. | 5 
Ingenious Philomaths pray tell to me, | 
Height, age and fortune of my charming ſhe : 
Which from the given equations“ will appear, 
I'll ſtrive to do as much for you another year, 


— —— 


| Z 
Where x repreſents her height in inches 4-13x =her age, and z her fortune in pounds. 
13. At London on May 24, 1792, at 10 o'clock A. M. a roll-r lying on a horizontal 
plane, and placed at right-angles to the ſun, (or azimuth the ſun was then on,) caſt a 
ſhadow to the diſtance of 5 feet 3 inches. Required the diameter of the roller? 
14. At London on a given day, and at a given hour, a pint pot, in form of a 
conic fruſtum of a given height, placed on an horizontal plane, had its internal ſuperfices 
enlightered in a given ratio. Requi ed the diameters ? | 
15. On June 21, 179 in latitude 51 32“ at 5 in the afternoon, I was walking by 
the lide of a gentleman's park, its form app-ared neatly circular, and it was furrounded 
by a wall ten feet high; I walked until I came ynto that point where the ſhadow of the 
wall commenced, and then meaſured 100 yards farther, cloſe by the fide of the wall; and 
then found the breadth of the ſhadow to be 5 inches. Required the area of the park, 
ſuppoſing it perfectly circular? : 
16, There is a cylindrical piece of dry found heart of oak, fixed perpendicularly in the 
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ground, its height=6 feet, and diameter 14 inches, now-ſuppoſea 12 pounder, of caſt iron, 
to be fixed to its top by a mall chain 3 yards in length. With what velocity muſt this 
ball move round with, fo as juſt to break the cylinder? 
17. Given x! — 4x + 4x7 = 5* + 4y* + 4. 
And x5 — 12x — x + i2X\ = xy + Iz — 14 1257. Required x and y. 
18. Suppoſe a glaſs veſſel, in form of the truſtum of a cone, of a given uniform 
thickneſs, be placed upon a given inclined plane. How much water may be poured, into 
it, io that it may but juſt ſupport itſelf from falling; all the dimenſions of the veſſel being 
given; ard alſo to point cut the limits, wherein the plane muſt be given to render the 
queſtion poſſible.— Note, i te gla is to ſtand on its leaſt diameter. 0 
Ig. There is a piat pot in the form of the iruſtum of a cone, whoſe top and bottom 
diameters are as 5: 7, now ſuppoſe this pot: to be filled with liquor, and then inclined 
gently on one ſide, how much liquor muſt be poured out fo that the ſurface of the remain- 
ing part may be a maximum when in its inclined ſtate? | 
20. Suppoſe the carth a given cylinder inſte ad of a ſpheroid, whereabouts on its ſur- 
face muſt a corpuſele be placed, ſo that it may be attracted with the greateſt force ĩ 
221. Given two altitudes of the ſun, and the time meaſured between them; to find 
the latitude by the globe. | 


New Queries to be anſwered. 82 
x. On December, 1792, or the beginning of 1793, the obliquity of the ecliptic is a 
minimum. Query in what year of Chriſt will it be a maximum. 

2. By Mr Thomas Keith,—When the moon is in the zenith the tides are higheſt-in 
the zenith and nadir, becauſe the attraction of the moon diminiſhes the earth's central 
attraction; which is the ſame as if the waters were impelled from the earth's centre to- 
wards the nadir. According to thoſe laws of gravitation, why are the tides higheſt in the 
nadir when both the ſun and moon are in the zenith? 

5. Is the gravity of a top, when in motion, leſs than when at-reſt ? 

Is there any truth in the pretended diſcovery of Animal Magnetiſm, and has there 
been any book wrote profeſſedly on the ſubject? If not, why called a Science if kept a 
ſecret from the general knowledge of mankind ? | . 

5. Why is the Eaſt wind hurtful to animal and vegetable life? 

6. Shawls for the ladies having of late years been brought from ſome parts of Aſia 
ſaid to be made of camels hair, and fold at great prices ; we call upon your ingenious 
philoſophic correſpondents to ſay what particular quality they have to make them fo 
valuable, ard to point cut a critericn to know thoſe that are really made of Camels hair 

from any others. | 
7. What is the reaſon, that an egg will eaſily break when preſſed ideways, and makes 
ſuch reſiſtance when preſſed at the ends ? 
8. From frequently drawing notes from wine glaſſes ; (by wetting my finger and rub- 
bing them round the edges of the glaſs) I have obſerved the ſound is not produced, till 
the water is in a ſwift circular motion; produe-d, as I ſuppoſe, by the ſtate of the air. 
And what is the reaſon of the ſound being obſtructed till the water has acquired ſuch a 
motion ? 85 . 
9. What is the reaſon of ſpring water being warm in winter, and cold in ſummer? 
10. By what operation is the matter procceding from the noſe 2ugmented, by- 4 cold 
in the head, from whence does it originally-flow and after what manner is the dirt, &c. 
entering at the eyes diſcharged ? | 4-60 
| 7, The Query reſpecting the beſt Mathematical Bocks ſhall. be anſij ered in the; next 
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New Queſtions. 


I. Iy Momentum. 
HE wedge one of the mechanical powe's having undergone ſeveral determinations, 
reſpecting the power to the reſiſtance; Dr. E utherforth, Dr. Hamilton, and Mr. Fer- 
guſon, contend that the po ver is to the reſſtance as the bate of the wedge t) the ſum of 
the ſides: Dr. Graveſen ] and Mr. Worſter ſays, the power is to the reſiſtance as the baſe 
to the height: Mr. Martin, as the height to half the breidth of the baſe: Put Mr. Emer- 
ſon ſays, the power is to the reſiſtance as the baſe to one hide oaly. A full inveſtigation 
of the principles of this mechanical power is required ? | | | 
2. By Mr. J. Lowry, of Houghton, 

Given the ſum of the ſid s, the line bi ecting the vertic'e angle, and its pr lor gation 

till it meets the circumf-rence of the circumfcribing circle, to conſtruct the triangle. 
3. By Mr. Thomas Vhiting. 

At the point A ſtands a lamp on a poſt 10 feet high, at D ſtands a man 6 feet high, 
the man moves along the line D C, required the area of the ſpace pa ld over by the 
man's ſhadow when he has gone 10 yards? 

4.* By a Young Genileman at the Acadenty at Greenwich. 

In the triangle ABC there is given AB=3, BC=5, and AC=10. Required the 
diſtance BE in the fide CB continued, fo that the arch H being deccrived with the ra- 
dius ED, the parts AF, BD may be cac z! 

5.* By Mr. O. Gr gro. 

Given the radius of the baſe of a ſperic ſezme.t=20, and the angle formed by the 
ſaid line, and a line drawn from the circumferenc2 of the baſe to the center of gravity = 
129; to find the content of the ſphere of which this ſegment is a part. 

6. By Mr. Thomas Milner, of Catterick, 

Suppoſe, on Augult 1, 1771, at 14* zom appareat time, the obſ-rvel1 attitude cf the 
moon's centre (exc!ufive of the parallax, &c) , and at 17 to be=;0% Required 
the latitude and longitude of the place of obſervation? 

7.* By Mr. Richard Nicholſon, Mafter of & rkb;overblow School. 

From the poin. of interſection Pot two given circle; O and C, to draw geometrically 
a right line, PQ cutting the leaſt cir:le in K, and terminating in the periphery of the 
greateſt, ſo that PR may be=QR. 

8.* By the ſame Gentleman. 

It is required to draw g2ometricaliy a right line, the length of which is a minimum, 
to cut off from a given triangle another triangle, having a given magaitude. 

g9.*/'y Mr. William Armſtrong, Pupil in Mr. Howard's School, Carliſle. 

In a right angled triangle there is given the ſum of the ſides about the right angle and 
the ſide of the inſcribed ſquare, to conftrut the triangle. | 

10.* By Mr. James Denningt, of London. 

Given the differeace of the angles at the baſe, and the perpendicular failing from the 
angle at the baſe of the given iaſcribed ſquare on the line biſecting the vertical angle to 
conſtruct the triangle. | 


11. Ey Thomas Hewitt, 
Required a general rule for making right angled triangles, by having two numbers, 
a, b, given, 
12.* By Mr. O. Gregory. 
 Yaxley church, in N. lat. 52% 3o' ſtands on the ſummit of a hill which is in- 
clined to the horizon 30 30. On the morning of the longeſt day the ſun ſhining bright- 
ly when at due Eaſt, 1 found the length of the ſteeple's thalow, on the ſlant fide of the 
wo, jo be 103 yards. Now exerciſe yourſelves ye young ſtudents, and find the ſleeple's 
eight 
p 13.* By Mr. William Burdon Acaſter, Malbis. 
In a four ſided field, AB CD, given AB=820 links, BC=600, AD=760, the angle, 
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| 14.* By Mr. Olinthus Gregery, of Yaxley. 

Suppoſe a perfectly elaſtic ball ſhoul4 fall from the top {own a plane, whoſe length is 
60 feet, and inclination to the horizon 40, on a firm plane, parallel to the horizon, it 
would then rebound, and again fall on that plane. Quere. how far from the inclined 
plane will it fall; alſo, the time the ball has been in motion, when it alights after re- 


flection. 


2 


15. By Mr. William Burden. 

Required the fide of the greateſt cube that can be cut out of a cylindrical ring of 

metal, its thickneſs being 2 inches, and internal diameter 8 inches ? 
16. By Mr. John Fletcher, of Liverposl. 

If a right line AB be diviied in C; and on the parts AC, BC, ſem'cireles be de- 
ſcribed ; it is required to find a point D (without fluxicns) in the line AC, that if a 
tangent DO to one ſemicircle, and an ordinate DR to the other be drawn, their ſum 
will be a maximum. 

17. By Mr. Thomas Whiting. 

Two balls are let fall at the {ame time, one down the arch cf a circle, and the other 

down its chord. Required the path paſſed over by the center of gravity of the ba'ls ? 
18. By Mr. Thomas Whiting. 

There is a field in the form of an Ellipſis (railed round) ſtanding in the mi.lt of a 
large graſs field; to what part of the outhde of the rails muſt a horſe be tied ſo as to eat 
the moſt graſs poſſible ? Alſo, to determine how much may be eaten when the diameters 
of the Ellipſe are 60 and 40 feet reſpectively; and the length of the cord by which the 
horſe is tied =30 feet: 

| 19. By Mr. Thomas Whiting. 
The earth being a ſphere, and the denſity of the atmoſpiere to decreaſe in a ſubs 
Cublicate ratio ; to find the weight of the whole atmoſphere. 
20. By Mr. Lowry. 

There is a piece of land, in the form of a parabulo, whoſe baſe and abſciſſa are a and 
b, (16 and 11) chains reſpectively. The land on one fide of the ab ciſſa is worth d (20) 
ſhillings, and on the other c (14) ſhillings per acre. Quere, the direction of an hedge, 
made * the corner of the baſe on the fide, worth d ſhillings ; ſo that the feld may be 


divided into two parts of equal value, 
21.* By Mr. Lowry, of Houghton. 


C 2 wut 1 — 7 
Given N 2 e _ To find the value of x any. 
22. By Mr. Thomas Whiting, 

Suppoſe the earth, a given ſphere all over, covered with water 1 mile deep, to det-r- 
mine the velocity it muſt move round with ſo that the two frigid zones may te left dry. 
23. By L. L. D. F. R. &. 

Suppoſe a comet, containing the ſame quantity of matter as the moon, to paſs between 
the moon and earth, equally diſtant from the to bodies, to find how high it will raiſe 
the water. 

24. By Euclid. 

To draw geometrically a line equal to a piven line. 

25. By Mr. Thomas Whiting. 

Suppoſe the triargle ABC to revolve about the point A as a center ; and that AC is 
a tube in which is a ball at D=1 inch from the point A; and ſuppoſe the triangle to 
revolve round it as a center, once the firſt, ſecond twice the ſecond, three times the third, 
and ſo on; AB=CB=10 feet. In what time will the ball arrive at the point C ? 

26. By Mr. T homas Whiting. 

Suppoſe the monument near London-bridge ſto have been made of lead, the circum- 
ference=100 yards, and perfectly cylindrical ; to what height muſt it be raiſed fo that 
ite weight mult be nothing: And alſo, to find what two heights it mult he carried to fo 
as to weigh 999999g tuns: Laſtly, to find its height u hen its weight is a maximum? 

27. Given the chord AB, and the verſed fines of the two ſegments of cucles AEB, 
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| 28. By Mr. Thomas Whiting, [25m 
A is a weight to be moved along the line AGF by two men, AB and AC are two 
ropes eac:=100 fect, BG is Co feet, at B and Care two-upright ſmall poſts, the 
two men are to take hold of the ropes, and to keep them in contact with the poſts B 
and Otill the weight arrives at G. Required the nature of the path paſſed over by the 
men, its arca and length, allo its greateſt ordinate, likewiſe the poſition of DH, EH 


when each man applies the ſame force as one man muſt do to draw it in the direction AF ? 
8 29. By Mr. John Lowry, of Houghton. 
Given fides of a ſpherical triangle to conttruRt it, when the angle at the vertex is 


ence of the angles at the baſe. | 
| 39. Ey Mr. Thomas Leybourn, 
Required two numbers, x and y, ſuc” that 
x*-þ3*=2 cube number. 
i x*—y* Da cube number, 
/ * ＋ D ſquare number. 
*— T! a ſquare number. | F — 
This qu ſtion has been done in the Palladium, but Mr. Leybourn thinks it admits of a * > 
better ſolution, 


equal to the 


32. By Mr. Thomas Leybourn. 

Suppoſe two unequal weights are connected by a cord paſſing over a pulley, to find 
the ipace deſcended by the greater, or aſcended by the leſs in any given time (t); 
allo, to find the number of vibrat ons made by the greater and leſs weight reſpectively, 
in the iame time (t); as alſo the number of vibrations made by each weight, while the 
leſs weight is drawn up to the pulley by the deſcent of the heavier at the other end. The 
welg 1t of the cord being ce nſidered in the ſolution. 

32. Given the poſition of the lines AB and BE, and let diſtances BC, BD, BE, &c. „ 
be ſet off in any given decreafing progreſſion, then through thoſe points C, D, E, let a * 
indefinite lines be drawn from the poirt A. It is r quired to draw, if poſſible, a right 
line from B, ſo that the diſtances BF, FG, GH, &c. may be all equal; and if impoſſible 
to determine the locus of F, G, H, &c. when they approach the neareſt to an equality, 


or otherwiſe when the poſition of BFGH is given. 


New Queries. 


1.*By Henry Bell, of Howden Dock. 
Fiſh, though living in ſalt water, are freſh to the taſte ; how is this accounted for? Alſo, which are 
the beſt books to ſtudy Natural Philoſyphy from? | 
2. Mr. Lunardi informs us, that when he had aſcended to a certain diſtance from the earth, he found / 
the air extremely col-', and his balloon covered with a dew-like froſt. What reaſon can be aſſigned 
for this, it being in in the middle of ſummer, and an exceeding warm day. 
3. It is ſaid that F. Truchet, in the Memoirs of the French Academy, ſhews that two ſquare pieces, 
4 each d'vided diagonally into two colours, may be combined 64 different ways, ſo as to form ſo many 
different kinds of checker-work. How is this-to be done? | 


Ce 


All letters for the uſe of No. 4, to come to hand before the Firſt of Auguſt, directed as uſual. No. 
4 to be ready on October 15, 1793. Query 7, No. 2, is taken from the Gentleman's Diary for 1788. 
Query 1 has been properly handled in the Gents, Diary. See Queſtion 13, 1784, and its ſolution in 
2 "Ip the Diary for 1785. 
. 


EsAATA in No. 2, Queſtion 21, for 1723, read 1793. Page 44, line 2, for 2 50, read 2 59a; line 19, 
read Mn==35" 38 . Page 45, for moon's orbit, read moon's apparent orbit. The ſolut on to the Aſtro- 
nom cal queſtion, in the Receptacle, is right as it now ſtands; but however, we will make the aler- 
ations if the gentleman who ſent them defires it; as it is equally right either way. 


Mr. James Denningt anſwered Queſtions 11, 12, and 13, in No 2. Mr, Ryley anſwered Queſtions .” 


Wl: f T, 6, 9, 12, 13, 15, and 17, in No. 2, an the 1othin No 1, Mr. William Armſtrong, a very inge- 
3 nious young gentleman in Mr, Howard's School, Carliſle, anſwered Queſtions 6, 7, 10, 11, 12, and 
17, in No.2, Mr. Lowry anſwered Queſt. 18, 19, 20, and 21, in No. 1. Mr. W. Davis anſwered 
1 Queſt, 6, and 2 Queries in No, 2, and 4 Queſtions in No. 1; Mr. O. Gregory anſwered Queſt 5 and 7; 
3 Mr. W. Burdon anſwered Q. 9; Mr. Croſby anſwered O. 10 and 12 i 


N. B. The laſt Plate is a temporary one to illuſtrate the queſtions upon the wrapper, 
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NEW QuEsSTIONS. 


1*. By Mr. James Stevenſon. | 
En the ſolidity of a right hexagonal priſm = 20000 inches, to determine its di- 
menſions, when its ſurface is a minimum? a 
2. J Mr. O. G. Gregory. 

Suppoſe Georgium Sidus revolves round the ſun in a circular orbit, which is 19 times 
farther from the ſun than the earth is, and that the earth goes through her orbit (which 
we here ſuppoſe circular) in 365.2565 days: now if the projectile motion of Georgium 
Sidus were deſtroyed, how long would it be falling to the ſun—gravity alone acting? 

3-* By Mr. Olinthus Gregory. 

Having the axis of a ſphere; or the fixed and revolving axis of a ſpheroid; or the al- 
titude and diameter of the baſe of a paraboloid ; or the dimenſions of the baſe, and the 
height of any priſm or pyramid ; to determine the content of either of them in ale and 
wine gallons, malt buſhels, and cubic feet, at once ſetting the ſlide on the gauging rule? 

4. By Mr. T homas Leybourn. | 

How many forms of a geometrical progrefſion may be made with 5 threes ? 

5.* By Mr. J. Lowry, of Houghton, ; 

Givea the difference between each ſide, and the adjacent ſegment of the baſe made by 
the perpendicular and the difference between the perpendicular and radius of the inſcribed 
Fe to conſtruct the triangle? 

6.“ By Mr. J. Lowry. 
Given the vertical angle, one fide and the difference of the angles at the baſe of a ſphe- 


| 7.* By Mr. J. Lowry. 
Given the vertical angle and the fide of the inſeribed ſquare, to conſtruct the triangle, 
when the rectangle of the ſides is to the ſquare of the baſe in a given ratio? 
8.* By Mr. J. Lowry, 
Given the baſe, the difference of the ſides, and the radius of the inſcribed circle of a 
ſpherical triangle to conſtruct ut ? 
9.* By Mr. 7. Lowry. | 


Given the line biſecting the vertical angle, the | and the radius of the inſcribe cirele 

of a ſpherical triangle to conſtruct it ? | 
„ 10.“ By Mr. J. Lowry. 

Given the radius of the circumſcribing circle of a ſpherical triangle, and the ſeg- 
ments of the baſe made by the perpendicular to conſtruct it? 

| 11.* By Mr. O. G. Gregory. 

There is a circle, the ſum of the areas of whoſe circumſcribed and inſcribed ſquares is. 
125.5: required the area of the circle; the dimenſions and area of its greateſt inſcribed . 
right angled triangle; alſo, the dimenſions and area of the inſcribed duodecagon ? 

12.* By Mr. Fohn Salter, of Bilfton. 

Given x Er 1775. xyz = 28336. and x3y*s + x%) NN = 178149848800, 

Where x repreſents the year, y the month, and z the day of the month wherein I was 


born, by a ſimple equation ? 
13. By Mr. J. Salter. 


AEC Fzg is a given ſemicircle, EF a chord =o in poſition, it is aired to draw ge- 
ometrically a right line ADC cutting EF in P, ſo that the intercepted part DC may be 


equal td a given line? 
14. By Mr. John Griffith. 

Suppoſe the fruſtum of a cone, whoſe length and diameters are 30.20 and 10 reſpect- 
ively to be divided into two equal parts by one cut beginning in the middle, quere the 
direction of the ſaw or the l it _ _ a line parallel to the baſe, 

15. By Mr. F. x ; 

To determine a point P in a given parabola ABC ſo that drawing PD parallel, and 

PO perpendicular to the baſe AB; PD + PQ may be a maximum; alſo to determine 


VCC 


. 


the ſaid point when the area of the part ADPQ is a maximum; and laſtly, ſuppoſir g the 
point P given, to draw two lines P, Px including a given angle ſo that the area of the 
ſpace Am Pn may be a maximum ? | 


16. By Mr. J. Lowry. | 

There is a candle 12 inches high, placed perpendicularly on an horizontal table, and 
alfo a glaſs in the form of the fruſtum of a cone, having its top diameter 3-5, bottom dia- 
meter 2.4, and height 4.2 inches. Required the area of the ſpace made by the ſhadow 
of the glaſs on the table; the diſtance between the centres of the bottom of the glaſs and 
that of the candle being 8 inches? | | 

17. By Mr. J. Lowry. 

P is a given point without a circle ACB given in magnitude and poſition. It js re- 
quired to find another point D within the circle, ſo that drawing ADB interſecting the 
circle in D and B and joining PA, PB; AP!“ may be to BP? as AD to BD, 

N. B. This queſtion has been propoſed before but not anſwered, 
18. By FJ. P. O'Sullivan, Ei. 
From the following equations, be pleaſed to try, if you can find x equal four o times 


3 5 
* OD 7 * 144, and x* + y* + 2 = 4608. 

* See Mr. Eadon's ſolution to this queſtion in No. 5, of the Scientifical Repoſitory, and the Editor's 
remarks on it. 

19. By Mr. William Armſtrong, Pupil in Mr. Howard”s School, Carliſle. 

Given the difference of the ſegments of the baſe made by a perpendicular, the differ- 
ence of the ſquares of the two ſides, and the difference of the angles at the baſe, to con- 
ſtruct the triangle: | 

| 20.* By Mr. W. Armſtrong. 

A gentleman dying, left by will, a field in form of a parabola; between his ſon and 
daughter, the land was divided into two equal parts by an hedge drawn parallel to the 
baſe, on account of their different qualities; viz. the part next the vertex wrs worth 20 
and the other 88. per acre; but he wiſhed to have it divided hetween them by an hedge 
drawn parallel to the abſciſſa, and that the value of the ſon's part might be double that 
of the daughter's ; now ſuppoſing the abſciſſa to be 18 and that a line drawn from the 
corner of the baſe to the focus meaſure 20 chains; at what diſtance from the abſciſſa 
muſt the line of diviſion be drawn ? | 


21. By the Rev. Theophilus Grove. 

Globi duo A et B (quorum prioris pondus eſt unicarum alterius 10) a viris duobus 
150 pedes diſtantibus per aream conglaciatam ſimul projiciuntur, et fa&ti precuflione 
mutua, ad plagas diverſas tendunt. Summa ſpationa rum a globis ante impactionem 
precuſſorum æquat 335 pedes et minoris momentum ad momentum majoriz eandum tenet 
rationem quam 7 ad 3. Planum autem globos in puncto concurſos tangens, ex æquo 
ſecat virorum diſtantiam, et vis compreſſiva eſt ad vim elaſticam ut 16 : 7. ſepulita gla- 
ciei fiicatione et alia quavis cauſa motum retardante: Inveſtigentur ditectio et celernas 
utriuſque globi impingendo acquiſitæ. 

Required an Engliſh tranſlation and ſolution. 

22. By Cullen O'Conner. 

Given the ſums of the powers of the roots of an equation, it is required to inveſtigate 
the law of the feries expreſling the coefficients ? | 

| 23. By the ſame. 

Transform an equation into another, the roots of which are the zzth powers of the 
roots of the original equation? 


24. By the ſame. 
When parallel homogeneous rays are refracted by a plano-convex lens, the diameter 
of the circie of aberration, is equal to half the lateral aberaation of the extreme rays? 
Required a proof, | SP. SN | N 


— 


Tk 


25. By the ſame. : a 
A cylindrical beam of homogenial light tranimitted through a priſm, remains cylin- 


drical, in the caſe in which the image is ſtatzonary, 1. e. does not move, on beginning 


to turn the priſm round its axis? Required a proof. 
26. By the Jame. 

What is the reaſon that the time of full tide in the open ſea, is not when the moon 1s 

in quadrature, but three hours before it ? | 
27. By Mr. Thomas Whiting. 

There is a chock which keeps true time at London, its pendulum is 6 inches long. 
Now admit this clcck to aſcend perpendicularly upwards with an unif--rm velocity of 1 
mile per day; how much will it gain or loſe in 400 days; and how many times will it 
vibrate in 1 minute when arrived at that height ? | 

28, By M.. 7 Whiting. 

Given the height of a candle = 12 inches, and the height of a perpendicular object 
= 1 inch, alſo their diſtance aſunder = 10 inches. Now ſuppole this perpendicular ob- 
je& to move in a circle once round while the candle buras down 2 inches, to dete; mine 
the ſpace paſſed over by the ſhadow of the object; and alſo to find the diſtance paſſed 


over by the apex of the ſhadow ? | 
N. B. The ↄbject moves round the candle upon an horizontal plane, 


29. Given the ratio of the equatorial to the polar diameter of the carth as 1 to c; the 
moon's equatorial horizontal parallax = p; the latitude cf the place, and true altitude 
and azimuth of the moon, to find the parallax cf altitude and azimuth, ſuppoſing the 
Earth to be a perfect ſpheroid ? ; 
30. A man was walking along the foot of an hill, and at the top t ſ it he had the fight of 
a tower, bearing N. N. E. and by obſervation its altitude was 18* 20'; travelling on 
E. S. E. for the ſpac2 of 880 yards he found it to bear N. W. by N. and its zhitude 
only 129 40. How far was he from it when he firſt ſaw it? What was the height of it 
above the level, and the difference of height from each place of tanding ? 

Mr. Keith informs us, that he found the above two queſtions mont the manuſcripts of the tate Mr. 


Stephen Harticy, of Sowerby Bridge. 
31. By Mr. Thomas Whiting, 
There is an ellipſis, whoſe diameters are 15 and 10 feet reſpectively. in the centre of 
which ſtands a lamp 10 fret from the ground, and {ſuppoſe a man 5 feet high to walk once 
round the circumference cf the ellipſe. Required the area of the ſpace paſſed over by hi; 


ſhadow, alſo the ctrcumfe;ence of the ſhadow's extremity, and nature of the curve? 


32. By Mr. Thomas Leybouru. 
Required the area of a curve, whoſe equation is (1 - *). yz + (233 = 339 
i) + (1-2), (ITK +x* — 335) 431. | 
REMARKS TO CORRESPONDENTS. 


Coarnan's Diary, commenced in 1776, and was cantinued until 1788. There were three Supple- 


ments to it in the years 1779, do, and 81. The Pallidium made its appearance firſt in the year 1749, 
and died with its author in 1779. : | 
We return fincere thanks to all thoſe gentlemen who have promoted and encouraged this publica- 
tron; and we beg leave to remark, that we intend publiſhing annually inſtead of half-yearly. No, + 
to be ready on the iſt of Apryyl, 1795. Letters (poſt paid) for the uſe of No. 5, to come to hand by 
the iſt of October, 1794, directed to Mr. T. W. to be left at Mr. Longman's, 8 London, 
Mr, W. Armſtrong, pupil to Mr. Howard, anſwered queſtions, 2, 3, 4, 5, 7, 8, 9, 10, ft, 20, 21, 
and 24. Mr. W. Burdon anſivered the 13th; Mr. James Dennington, of London, anſwered 2, 7, 8, 
10, 12, and 20; Mr. O. G. Gregoty, anſwered 5, 12, andi; Mr, Lowry, of Houghton, anſwered 2, 
2, 3» 4, 5, 7, 8, 9, 10, 11, 12, 13, 14, 16, 20, 21, 24, and 25; Mr. Richard Nicholſon, of Kirichyover- 
blow, anſwered 7 and 8; Philologus anſwered 4 and 13 ; Mr. John Ryley, of Leeds, anſwered 2, 3, 
„5, 77 8, 9, 10, 11, 12, 13, and 14; Mr. Thomas Leybourn anſwered x, 12, 14, and 24; Mr, John 
er, of Bilſton, anfwered 2, 3, 4, 5, 7, 8, 9, 10, 11, 12, and 13; Mr. Thomas Hewitt anſwered 1, 3, 
, an 11, 6 - a f 
a Mr. Armſtrong obſerves, that queſtion 6, No. 3, was propoſed at page 76, of Dr. Hutton's Math. 
Miſcel. ſolved at page 89, and at page 287 it is ſhewn that the data is inſuſſicient. Momentum mas 
miſtaken Mr. Emerſon, he makes it as the baſe to the ſum of the ſides. 3 
on account of an extra plate and other additional expences attending this publication, the Editor 
is under the neceſſity of advancing the price to One Shilling and Three- pence per Number. 
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Queſtion 1, by Mr. James Stevenſon, of Heath, 
em m m 2m gm gm 
IVENx "3" =x"y" = a, and x"—y" =5; to find xandy; and to give 
an example when a = 120000, 6 = 387000, m = loo, and » = gg, 
Queſtion 2, by the ſame Gentleman. 
Given the ſolidity of a right dodecagonal pyramid = 36000 inches, to determine the 
dimenſions, when the ſurface is a minimum? 
Queſtion 3, by _—_ Gentliman. F.-Y 
Given the area, and two oppoſite angles of a trapezium ABCD, whoſe ſides AB, BC, 
CD, and DA are to each other as four known quantities a, 6, c, and 4, reſpectively; to 
find the fides, and diagonals ? 
: : Queſtion 4, by the /aqe Gentleman TR "0 a 

What proportion is there between the force f gravity at the ſurface of the earth and 
Georgiua Stour? pe * FE LIT ** 

Queſtion 5, by Mr. Nicholſon, of Kirkbyoverblow. 

Surveying a field in the form of a parabola, the baſe of which was 12 chains, in a di- 
ameter and from its vertex I meaſured 284 links at the outſide of the field, and then 
found if a tangent were drawn from thence to the hedge, it would juſt cut the baſe when 
produced 160 links from the corner of the field: Required a geometrical conſtruction of 
the field, when the diameter is the axis and the baſe an ordinate to it, alſo tae area, with- 
out algebra or fluxions. 1.5 : r | 
Queſtion 6, by Mr. William Davis. 

There is an Iſland, whoſe area is 70686 ſquare feet, round which is a concave ſemi- 
circular ditch, whoſe radius (or depth in the middle) is 6 feet, in the center of the Iſland 
ſtands a may-pole 300 feet high; it ſo happened that a high wind broke the pole in 
ſuck a manner, that the top ſtruck the ditch 30 beyond them iddle. Hoy high is the piece 


left ſtanding? If 3. LE EK 
Queſtion 7, by Mr. Archibald Gilchrift. 
Suppoſe two candles placed at an equal diſtance from the center of a round table, and 
on er ſides, for example half way between the circumference and center. It is re- 
quired to determine whereabouts in the circumference of the table the quantity of light 
is the greateſt? 1 8 25 ph EN wh „ | 
| Queſtion 8, by Mr. Thomas Whiting. 

A perſon fired a cannon from the top of a Tower 100 feet high, with the initial velo- 
city of 120 feet in a ſecond, and the ball was obſerved to fall at the bottom of a conical 
building at the ſame inſtant the- ſound- reached the top. Required the height of the 
building, and elevation of the piece, the horizontal range and ſolidity of the building 
being the greateſt poſſible. 

Queſtion 9, by O. G.- Gregory, ef Yaxley. 


Given 2 Ku E X 3y/ r 29 , and x. + 22y E957, to 
find x and y when &“ is equal to the number of inches in a Cubic foot. 3 


180 


Queſtion 10, by Mr. O. G. Gregory. | 

How far from the foot of a ſteeple which is 50 yards in height, muſt a perſon (the 
height of whoſe eye 1s 5 feet) ſtand, ſo as juft to ſee the top of the ſteeple? The earth 
being ſuppoſed a perfect ſphere, in diameter 7964 miles. 

Queſtion 11, by Mr. William Davis. 

There is an hill in the form of the fruſtum of a cone, its circumference at bottom is 
4 furlongs, ditto at top, 1 furlong, and | altitude h of a mile. Now ſuppoſe a team of 
horſes (capable of drawing 20 cwt. on level ground) to be employed in drawing 18 cwt. 
up this hill, and to go at the rate of 2 miles an hour; in what direction mult they go, 
ſo as io perform their journey in the leaſt time; and how far mult they go before they 
reach the ſummit of the hill ? 

Queſtion 12, by Mr. Jonathan Mabbot, of Oldham. 

At page 85 of Collin's Commercium Epiſtolicum, Sir Iſaac Newton lays down two 
ſeries for reverſion, and afterwatds ſays: Alterum modum regrediendi ab Areis ad Lineas 
rectas celare latui.—Quere, what that method is which he there is ſaid to conceal. 

14+ ** © Qiieſtioll 13, by MF. Jonathan Mabbott, of Oldham. 
Sterling, at page 27 of bis Methodo Differentialis, ſays, that the aggregate of the 
HAR, o dk 44 oo 
| — 2 34 = 5.6 7 748 FRET Ma 
674285961: Quere the inveſtigation. 1 
1075 \ iN Queſtion, 14 by Mr. Joſeph Dean. 

BC is a ſemicircle, AC and BC are wo equal tangents drawn from its extremities to 

the-point A. Required the content of che ſolid generated. by the revolution of AB, BC 


about AC? 
Queſtion 15. by Mr. Thomas Leybourn. | 
What number is that Which peing any how divided, the ſquare of one part when 
added to the other ſhall always be a ſquare number ? 
Queſtion 16, by Mr. Leybourn. 
To find a fraction ſuch, my being taken from its reciprocal the remainder ſhall be a 


> Queſtion 17, by Mr. Leybourn. _ 
To find 3 biquadrate numbers, the ſum of which ſhall be a ſquare. 
Queſtion 18, by Mr. Leybourn. 
To find 3 numbers ſuch, that if their ſum be multiplied by the firſt, it ſhall be a tri- 
angular number, by the ſecond a ſquare, and by the third a cube. - 
Queſtion 19, by Mr. Leybourn. 


; 4 1 I I 
Required the ſum of A — — &c. * 


311 0 , I.4 =o 3.6 — 
ling's method. i n 0, 419 | 


* thirteen initial terms of the 
aK. „n 


7 
1 


by Mr. Ster- 


* 


Queſtion 20, by Mr. Leybourn. 


q a I I I 
Required the ſum of the ſeries yy + L + oa + &c, by Mr, Ster- 
ling's method, 


(+) 
abies 21, by Mr. kb ; 
Required the ſum of the ſeries ——— —.— 7 +' —4 25 +, + 8 — be. by Mr. Ster- 
ling's method. 


3 22, by "AK Leybourn, 


| ES 
244M the ſum of the ſeries —— 2 + — -- A 5 + 2 + &c. by Mr. Sterling's 
method 


Queſtion 23, by Mr. Leybourn. 


Required the ſum of the ſeries —— ow q—_— + — .. by Mr. Ster- 
1.9.10 2.12.12 3.15.14 


Queſtion 24, by Mr. 2 


ling's method. 


Required the ſum of the ſeries — — 7 — &c. by 
1.6. 10.21 2.8.12. 24 "Eq 10.1 
Mr. Sterling's method. Mr. C ſays the above are — of ſummation; 


doubt not but ſome of your ingenious Correſpondents wi 1 us to the contrary. 
T. L. Mr. Leybourn obſerves, that ſome of his diaphantine problems have been done 
before but not Any eur nde 5 A b. 
ueſtion 25, r. Richard Jud, ever | 
1 fay the altitude of the — part of the upheaped —— buſhel is equal to the 
depth of the half buſhel; and that of the half buſhel to the depth of the peck ; and fo of 
the reſt to the pint. — a r IG 3:5! 


= 
- 


«+ 


REM ARKS TO CORRESPONDENTS. | 

No. VI is to appear on Midſummer day, 1795. All letters for the uſe of the next | lids: are to 
he directed (poſt p- ĩd) to Mr. Whiting, near rn Lambeth, or to be left at Mr. 
] ongman's, Paternoſter- row, to come to hand by May 

Ihis number was not to have appeared until — dut as the editor is joined in the expence by 
three other gentlemen, it was their wiſh to have it out on Chriſtmas day; and to continus it haif 
- yearly ; that is, on every Midſummer and Chriſtmas day: _ 

Mr. Armſtrong anſwered his own queſtions, .. Mr. Ryley ſent anſwers to 3 and "intends ſending 
more; we are ſorry his ſolutions came too late. Mr. Mabbott anfwered 1, 12, 18; Mr. Swale an- 
iwered 1, 2, 6, 9, 10, 11, 12, 15, 20, and 31, with an approximation to the anſwer to 23 and 16; 
Mr. Stevenſon 4; Mr. R. Nicholſon 3, 7, 1t, 19, 20; Mr. Paul Meaſor 5, 11, 19, 20. and 3r. 
Nilſoncho Academiciaa anſwered the Enigmas, Charades, Kc. in verſe; as did Mr. OC. G. Gregory, 
and Mr. Paul Meaſor, -'Mr. Bickford's letter, containing ſolutions to ſeveral queſtions, . came too late 
to he made uſe of, 

The Editor, Mr, Davis, Mr. Leybourn, and Mr. Kemmiſh return ſincere thanks to the ingenious 

Denn and hope for a continuance of their — 


"= — - 
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| Wo 
NEW QUESTIONS. 


I. By Mr. 7:/eph Dean. 


IVEN the chord of an arch = 10, and verſed fine = 4, to draw three equal tan. 
gents to it; one parallel to the chord, and the other two to meet the chord pro- 
duced, as per margin. 
2. Py Mr. James Stevenſon, 
Mm m 2m 2m 
ven K* —y" g a, and & + y" = 6; to findx and y: and to give an example 
32, 6 = 1762, mm = 12, and a = 7? 


3. By Mr. James Stevenſon. 


— — 


Given x* — y® = a, and 7 * = 6; to find x and y; and to give an example 
when a = 640, þ = 27200, m = 16, and 2 = 11? 


4. J) Mr. Newton Bojworth, of Peterboro. 


The area of an ellipſis is 94-248, and its largeſt diameter 40. Required the area of 
the inſcribed ſquare, the area of a circle inſcribed in that ſquare, and the fide of an equi- 
lateral triangle inſcribed in that circle? 


5. By Mr. O. G. Gregory. 


On the Sth of April, 1795, in a certain North latitude under the meridian of Green- 
wich, the true altitude of the ſun's centre at 6 o'clock P. M. ſolar time, was 5® 51' 297: 
when it was 6 o'clock P. M. ſolar time, on the ſame day, at another place on the tame pa- 
rallel of latitude, having go® of welt longitude. What was the ſun's altitude; and what 


his meridian altitude at each place? 


6. By Mr. O. G. Gregory. 


The diſtance on the abſciſs of a parabola from the focus to the vertex is 3 inches: now, 
if tangents to the curve be drawn from the end of the right parameter till they meet each 
other; it is required to ſind the content of the ſolid generated between theſe taugents and 
the curve, whilſt a revolution is performing round the parameter as an axis? 


7. By Mr. O. G. Gregory. 


There is an ellipſe, the tranſverſe and conjugate of which are 12 and 44/5 inches. If 
tangents to the curve be drawn from the ends of the principal latera recta, until they 
meet each other and form a parallelogram; it is required to find the difference of the 
contents of the ſolids generated by theſe tangents, when the revolution 15 performed round 
the longer and ſhorter diagonals of the parallelogram reſpectively: 


8. Fy Mr. O. G. Gregory. 


The breadth of a piece of timber is 12 inches, and the depth 1s ſuch, that the weight 
it will bear when its narrower face is parallel to the horizon, is in proportion to the 
weight it will bear when its broader face is parallel thereto as 3 to 2. If the tranſverſe 
and conjugate axis of a prolate ſpheroid be cqual to the breadth and depth of this piece 
of timber, what will the conteats of the greateſt ſquare priſm and ſquare pyramid that 
can be inſcribed therein; and what is the difference between the contents of the greateſt 
cylinder that can be inſcribed in the pyramid, and the greateſt cone that can be inſcribed 
in the priſm ? a ä | 


CERN 
9. Fy Philo Mercator. 

Suppoſe a ſhip in latitude 49® 30“ N. fails directly W. 136.4 miles on the ſame pa- 
rallel; and another ſhip from the ſame meridian fails from the equator unto the ſame 
ere with the former ſhip. Now, if the difference of longitude of the firſt thip be found 

y parallel failing, and of the latter by Mercator's failing, (uſing the 136.4 as the de- 


parture) the difference of longitude of the two ſhips differs about 50 mues; how is this 
great difference accounted for? | 


10. By Mr. W. Armſtrong, Pupil in Mr. Heward®s School, Newcaſtle-on-Tine, late 
of Whitecloſe-Gate, near Carliſl-. 


ACB is a given parabola, it is required to determine geometrically a point P in the 
| baſe AB, ſo that drawing PQ | thereto, and meeting che curve in Q; AP + PQ may 
be a maximum ? | 

11, By the ſame Gentleman. 


It is required to determine a point P in the diameter AB of a given ſemi-circle; fo 
that if upon AP and P, c ſemi-cireles AmP, Puh be deſcribed, the ſum of their areas, 
may be to the ſpace ACBz PMA in any given ratio? 

12. Ey Mr. F. cat herſtonbaug hb, Pupil to Mr. Howard, as above. 


GODA is a given ** line paſſing through the centre O, D, of two circles GC, ED 
given in magnitude and poſi: ion, it is required to draw a right line from one extreme A 
and cutting the circles in B and C ſeverally, ſo that joining GC, GB the difference of the 
triangles GBA, GCB ſhall be given, 

13. Ey Amicus. 

There are two towers AD (= zoo feet) and BC (= 200) two balls are ſuppoſed to 
be let fall at the ſame time from D and C down the inclined planes DB and CA: it is 
required to find the ſituation of the two balls when they are neareſt together; alſo when 
one is perpendicularly over the other ? 

14. By Mr. James Stevenſon. 

Given the vertical angle, and ſum of the including files, to determine the triarg'e 

when the ſquare of the J is equal to the area. 


15. By Mr. Thomas Leylourn. 
Mr. Simpſon at page 435, article 373, from the equation xx = (33 + xx) X D*x x 
* 3 2.4 
finds x = 2 + — + bon Mt: &c. Query the inveſtigation, 
7 7 nn . 
16. By Mr. Thomas Leybourn. 
 _t#REzS 


. . . . . I XZ 
Mr. Simpſon at article 422 of his Fluxions derives the equation —= 1. 7 from 


article 207. Query the ;aveſtigation ? 


17. By the Rev. Theophilus Growe; tranflated by Mr. William Nabes. 


Two globes A and B (the weight of the firſt ro that of the ſecond as 1 : 10) are pro- 
jected on a ſmooth ſurface by two men 150 feet diſtance from each other, they meet and 
then take different directions, the ſum of the ſpaces run over by the globes before colliſ- 
ſion is = 335, and the momentum of the leſs is to that of the greater as 7: 3. But the 
plane touching the globes that meet in a point divides the diſtance of the men into two 


P » ; - 


141 


equal parts, che compreſſive force is to the elaſtic as 16: 7, ſetting aſide friction and other 
cauſes retarding the motion. Let the celerity, and direction of cach globe acquired by 


Lie colliſſion be inveſtigated, 
18. By Mr. Jobn Bickford. n 


Let AB be a rod of iron of 1 inch ſquare and 72 inches long, ſuſpended in the middle 
by a rod of iron CF firmly fixed at right angles thereto at F: the rod CF being half an 
inch ſquare and 15 inches long: at A and B are two weights appended, D being 481b, 
and E 36. Required the poſition of rod AB when the whole is ſuſpended at C! 


19. Ey Mr. Thomas Keith, 


If an iſoſceles triangle be cut by a plane parallel to the baſe, ſo that the baſe of the 
ſection be to the baſe of the triangle in the 1atio-of to 2; and the ſegment of the per- 
pendicular next the baſe of the triangle be divided into three equal parts, I ſay that the 
centre of gravity of the trapezoidal fruſtum or ſurface, formed by cutting the triangle, 
will divide the middle part in the ſame ratio of to », Required a demonſtration, 
purely geometrical, without reference to the centre of gravity of any other known 


figures ? | 
Query, by Mr. Newton Bofworth. 


Why do Mathematicians (ſometimes) limit a vari ible quantity by a maximum, when, 
in reality, they mean to have it the leaſt the propoſition will admit of? And in what 
manner can a maximum or minimum be ſaid to limit a variable quantity, when the for- 
mer is infinite and the latter is nothing? 


Query, by Mr. T homas Whiting, 


If ſmall bits of cork, or other light ſubſtances, be put into a tea-cup or other veſſel, 
containing warm or cold water, they will recede gently from the middle, but as they 
approach the fide of the cup their velocity is exceeding great: but what is more cxtra- 
ordinary, if a little water be poured upon a dry table it will ſtand up on an heap, and 
then if bits of cork be applicd to the fide of the heap they will immediately aſcend to the 
top and there remain. Pray, Gentlemen, how do you account for this? 


REMARKS TO CORRESPONDENTS. 


oP Proprietors return ſincere thanks to all their kind Contributors, for their zeal 
in promoting the welfare of the Publication. 

The Editor (for his part) has exerted himſelf as much as poſſible conſiſtent with 
equity, to oblige all, in proporticn to their merit. 

No. 7 will be publif.ed on Chriſtmas-Day, and all letters intended for its uſe, muſt 
come to hand (poſt paid) before September the zoth, or they will be too late. ; 

Mr. William Armſtrong, pupil in Mr. Howerd's ſchool, anſwered 1, 5, 6, 7, 8, , 
10, 11, 12, and 17th Queſtions in No. 4, excluſive of thoſe printed in this number. 
Mr. William Featherſtonhaugh, pupil to Mr. Howard, anſwered 4, 5, 7, and 19th 
Queſtions in No. 4. os 

Mr. Mabbott, of Oldham, Lancaſhire, anſwercd 2, 9, 13, 20, 21, 22, 23, and 24th 
Queſtions in No. 5. 

Mr. John Ryley, of Leeds, anſwercd 1, 2, 3, 5, 6, 7, 9, 10, and 13th Queſtions in 
No. 5. | 

Mr. Hewitt, of Spitalfields, anſwered 1, 2, 3, 5, 6, 7, 9, 10, 13, 15, and 16th 
Queſtions. bY n 

_ Propoſers of Queſtions 1, 2, 3, 5, 6, 9, 10, and 13, in No. 5, ſent Solutions 
with | rad 201 { 
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(2) 
New Queſtions to be anſwered, 


1.—By Mr. John Griffith, 


T happen'd ſo upon a day, 

L Iwo boys inclin'd to have ſome play, 

Procur'd a pole juſt twelve feet long, 
A tapering one, both ſtrait and ſtrong ; 

And in the middle made a dent, 

Which they did fix upon a point ; 

The lighter boy, he did intend 

To ride one foot from the ſmall end; Zh 
His weight exactly was five ſtone, | 
The other pounds juſt eighty-one, 

And he muſt ride juſt two feet on, 
Which being done, the caſe was plain, 

An equilibrium did remain ; 

The pole was oak, both dry and ſound, 

Whoſe ſmall end meaſur'd one foot round; 
The greater end, pray find out, at your leiſure ; 
Perhaps you'll be required the ſame to meaſure. 


2.— y Mr. James Stevenſon, of Heath. 


Given the ſolidity of a right cylindroid = 60000 inches, whoſe ends are equal and 
ſimilar ellipſes, the tranſverſe and conjugate of which are in the ratio of 9 to 7 ; to 
determine the diameters, circumference, and length, when the whole ſurface is a mi- 
nimum. 


3.—By Mr. Newton Bofworth, Peterboro'ꝰ. 


The ſide of the greateſt ſquare that can be inſcribed in the generating circle of a. 
cycloid is 12; it is required to determine the content of the ſolid formed by a revolu- 


uon of the cycloid about its baſe ? 


4.— My. Jonathan Mabbot. 


Qurxr. Whether in Dr. Hally's times of the ſun's eclipſes, reſpecting a plinian 
period; there be an allowance of time, in regard to the moon's parallax? 


5.) Mr. William Robinſon, of London. 


In a quadrangular field, the bearings of the, oppoſite angles from each end of the 

South-ſide is N. W. by N. and E. N. E. alſo the bearing 1 length of the ſame ſide is 
W. by N. 1045 links, and the diſtance of the N. E. corner from the interſection of the 
diagonals is 845, and of the N. W. corner from the ſaid interſection 690. Query the 


= 


area of the field? 


I 


E 


1 
6.— By Coſmepolite. 


If a point be taken any where within an equilateral triangle, and three |'s. be let ſall 
from that point on the three ſides; the ſum of theſe perpendiculars is equal to the | of 
the triang.e. Required a new and concite geometrical demonſtration ? * 


7. By Mr. John Griffith, of Lendon. 


Let there be a right line, circle and parabola, all given in magnitude and poſition, 
and required to draw 2 right lines from the extremes of the lines, one to cut the circle 
and the other the parabola. So that joining the points in the curve of the circle and 
parabola, where the ſaid lines cut the curves the ſum of the three lines, ſo drawn, 
ſhall be a wicimum. 


8.-Py Mr. J. Fletcher. 


Admittirg rain falls towards the earth with a velocity of 100 feet per ſecond ; and 
(by reaſo of the action of the wind) to make with the horizon an angle of 609. 
What would the ratio of the quantities of water, falling on 2 equal vertical planes, 
movirg at the rate of 4 miles per hour, one directly towards, and the other from the 
pvint of t e wind, ; 

9 - Mr. James Gale, Ergware Road. 


Given the diameters of the two wheels of a cart = 69 inches; the diſtance of the ex- 


tremities of the wheels = 60 inches; the weight of the cart and load = 4 tons; and 


the height of the centre of gravity ot the cart and load = 48 inches. Now ſuppoſe 
one wheel to fall into a circular rut, whoſe radius is = to that of the wheel's, and depth 
= to 6 inches : and the other to fall into a rut of the ſame radius, whole depth is 


9 inches. It is required to determine the force neceſſary to draw the cart out; the 
ground being perfectly inflexible. 0 


11. Mr. Wolſenden. 


Given the baſe and vertical angle to determine the triangle, when the difference of 
the perpendicular and line biſecting the vertical angle is the greateſt. 


11 Mr. Molſinden. 


Given che diameter AF and the perpendicular ordinate PE of a ſemi- circle AEF ; to 


draw geometrically the chord AC cutting PE in B, fo that if ED be perpendicular to 


PE, the area at the right angled triangle BCD may be a maximum. 


Prize Queſtion by Mr. James Walfenden, Hollinwood, near Mancheſter. 
3 x5 | 3*. 52. 7*. a? + 


Required the ſum of the infinite ſeries 7 + 235367 + 1 
P. 8. . . 115 


2.3 verees 15 


„Kc. by means of circular arcs and logarithms. 
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REMARKS TO CORRESPONDENTS. 


R. BICKFORD obſerves, that Rule to Prop. 3, page 136, is not general for 
finding the center of gravity of any ſegment of a ſphere, but is true only in the 
ſemi-ſphere, though aſſerted by Martin, in his Mathematical Inſtitutions, Art. 1083; 
alſo by Ozanam in his Mathematics, and others.— The true Rule to find the center of 
gravity of the ſegment of a ſphere is this: 

From 8 times the radius of the ſphere multiplied by the height of the ſegment, ſub- 
tract 3 times the ſquare of the height for a dividend : from 12 times the radius of the 
ſphere, ſubtra& 4 times the height of the ſegment for a div:ſor, the quotient ariſing will 
be the diſtance of the center of gravity from the vertex of the ſegment at C. 


The following Queſtions, in the preceding Number, remains unanſwered : 


No. 1.—Queſtion 5, 6, and 7. 

No. 2.—Queſtion 2, 4, 5, 8, 14, 18, 19, 20, and 21, 

No. 3.—Queſtion 15, 18, 22, 25, 26, 30, 32, and 33. 

No. 4.—Queſtion 16, 24, 25, 26, 28, and 29, 

No. 5.—Queſtion 8, 11, and 12. | 

There are 4 of the aforeſaid queſtions not difficult. The Solution ſent to queſtion 
16, No. 4, is not right. We are of opinion that the Solution ſent to Queſtion 
16, No. 3 is not _ The Propoſer is not the perſon alluded to. 

We return thanks for paſt favours, and hope our learned Contributors will forward 
their Contributicns by the Firſt of May. 

No. 8 is to appear on Midſummer-day. 

Whoever truly anſwers the Prize Queſtion will have a chance to win 6 Numbers of 
Delights.—And whoever truly anſwers the greateſt number of the Queſtions left un- 
anſwered in the firſt 5 numbers, ſhall receive a Prize of 6 Numbers.—Alfo, the perſon 
who anſwers the Prize Enigma, ſtail have a chance of winning 6 Numbers of Delights. 

The Prize of 6 Numbers of Delights has fallen (by lot) to James Gale, Eſqz + 
Edgware Road, for his Solution of the Prize Enigma. 

Mr. Swale, of Leeds, anſwered Queſtions 1, 2, 3» 4, 6, 7, 8, 11, 12, and 14 and 
I, 2, 4, 8, 9, 10, and 12 of Mr. Lowry's | 

Mr. Mabbott, of Oldham, anſwered Queſtions 2, 3, 15, and 16: 

Mr. John Ryley, of Leeds, anſwered Qucſtions 1, 2, 3, 4, 5, 6, 7, 8, 10, 11, 12, 
14, and 2 others. be 

Mr. Gregory's Treatiſe on the Sliding Rule is to be publiſhed by Subſcription, the. 


Price to Subſcribers is 5s,—thoſe who with to become Encouragers, may pleaſe to ſignify 


the ſame to IL. Whiting, who will communicate it to the Author,—Mr. John Ryley has 
ſignified his intention of ſubſcribing for 6 Num bers of the Delights, for which the 
Proprietors are much obliged to him ; as alſo to Mr, Nield for their worthy examples. 
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New Queſtions to be anſwered. 


1.—Py Mr. James Stewenſon, of Heath, 


Saw how to find the ſquare roots of 875 and 87.5 at one operation on a ſliding 
rule, without having recourſe to the line D. 


2, -By Mr. James Stevenſon, 


Let it be require] to determine two lines in a given ratio, ſo that if a givea line be 
added to each, the ſum of the {quarzs of the compound lines ſhall be of a given mag- 
nitude. | 


3.— 5 Mr. Ja nes Ste ven, v. 


To determine the greateſt ellipſis that can be inſcribed between the peripherys of 
two ſimilar and concentric ellipſis, whoſe principal diameters are given. 


4.— Mr. O. G. Gregory, of Yax!ey; Author of © Lefſins Aftronomical and Philoſophical, 
| for the amuſement and Inſtrution of Britiſh Youth,” juſt publiſhed, 


A Surveyor is deſire to ſet out a piece of land in form of a right-angled triangle, 
its content to be 9 A. 2 R. 14 P. and to contrive it in ſac' a manner that a road 
ſtraight acroſs from the right angle to the middle of the Hypothenuſe ſhall be juſt 
10 chains long. Pray young gentlemen help him out, for the wiſeacre is ſadly 
puzzled ! | 


5.— y Mr. Samuel Barrow, 4/itant in Mr. Neild's Academy, Pen—y—/an, 


Required the eaſieſt, and moſt general method of calculating the places of notes, 
flat, ſharp, and natural on the violin, on any length of itrings; and the proportion of 
one length of ſtrings to another from their identical notes. | 


6.— Py Mr. Barroxu. 


Suppoſe a globe whoſe diameter is 9 inches, be placed on an vpright pin 3-4 ſeet - 
high in 40® of north latitude, when the Sun enters cancer: What will be the area of 
the ſhadow of the globe on the plane of the horizon in the ſpace of three tours 
time ? 


7.,—Þy Mr. James Gates, of Peterbcrongh, 


A candle 20 inches high was placed upon an elliptical table, whoſe tranſverſe di: me- 
ter = 26 inches, conjugate diameter = 18 inches, and height = 36 inches. It is re- 
quired to find the area on the floor, darkened by the ſhado of the table? 


8.— By the ſame Centleman. 


Suppoſe a ſtraight rod 13 inches long was placed perpendicularly before a can !le 13 
inches high, and 10 inches diſtance from the bottom of the candle. It is required to 
find the length of the ſhadow of the rod; its poſition when the ſhadow is a minimum ; 
with the length of the ſhadow and poſition of the rod when a maximum? 


ES 


9 - Jr. Jchn Knowles, of Liverfecl, 


In a given circle, the diameter cf which is 20 inches, it is required to inſcribe, by 


elementary principles, a trapezoid, when the ſum of the ſquares of the patallel tides is 
to the difference of their ſquares as 7 to 5, and the leaſt part ot the diameter included 
to the ſum of the parts cxciuded as 5 to 4. 


10.-Py Mr. Themas Porky, 


To divide geometrically a given right line into two parts, ſuch, that their re cargle 
may be to the ſum of their {quares in a given ratio. 


11 —ÞBy Mr. M olfendin. 


Given the baſe and vertical angle, to determine the triangle, when the fum cf the 
ſquares of the perpendicular and dificrence of the des is the leaſl poſuble. . 


Prize Queſtion, &y Mr. Rebert Philiig g. 
Tf the equation of a curve be x = Vi TX dof 3+V 242, it is re- 


quired to ſind its area; together with the content of the ſolid generated by the rotation 
of the ſaid curve round its axis: ſuppoſing that when x = ov, y = 0. : 


A Query, % Mr. Newton Befeverth, of Peterborough, 


It has been proved by repeated experiments, that neither ſpirits of wine, or any 
o:her inflamable liquor, can be ſet on fire by any burning gla's yet made uſe of: How 
is this curious phznomenon to be accounted for ? 


A Query, by Mr. Edward Gedauin, Maſter of an Academy, in Porſgrove, near 
Philadelphia. 


What is the proper criterion by which we may diſtinguiſh animals from vegetables N 
Ano:her by Mr. O. G. Gregory. 


Thunder Storms it is now generally conjectured ate eleAric phænomena; agreeable 
to this hypotheſis it is required to advance a ſatis factory reaſon why they ſhould occur 
more frequently at any place in Summer than in Winter, 


REMA4RRS TO CORRESPONDENTS. 


The Prize of 6 numbers has fa'len to Mr, Wolſenden (without a competitor) for his 
ſolution to the Prize Queſtion, 

The Prize of 6 Numbers has ſallen to the lot of Mr. Þrc wn, fcr his ſolutien of the 
Prize Enigma, 

The prizes this time are as before. ; 

No. ꝙ is to appear at Chinas, and all letters for its uſe ruſt come to hand by 
September, 2oth. directed (poſt paid) to T. Whiting, to be leſt at Mr. Longman's, 
Paternoſter Row, 
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New Queſtions to be anſwered. 
1. Mr. I. Keith. 


A T a Village in Yorkſhire, on the brink of the ſwale, - — 
Where cowſlips and violets, their ſweet odours exhale - hd” f 
Dwells a maid of real beauty, and with wiſdom refin'd ; Go 


She's the pride of her ſex—and the hope of my mind. 
From the equations? below, learned gents, pray unfold 


The name of th fairgohe w 2-2 "add," T 4 { A N 
2 a = 41 11 E 4 4 


— mx 
- 


W, x, y, and x, ſhew the letters in the 
alphabet compoſing her name, 


) * 1 R ſe 
C (33 II 1 


it 1 required to find the 
— circle, and the 


EN 
The three ſides of a trig OL pod are; 12 on 8 
diameter of the inribe] ile, 


area of an iſoſceles triang . in 1. L4 
3.—By Ferdinando. 
From one of the given points Ca arallelogram ABCD; to draw geometrically a 
right line CEF, cutting DA in E, and BA n in F; ſo at the e Lackey 


| of the Mn CDE, 86565 7 7 Ga a gpitude * 


Wer 

Suppoſe a right cylinders — cen are each-32 inches, and diameter 
of each at the baſe 24 inches, were cut by a plane entering at 5 edge of the baſe of 
each, and making an angle — of 48®: the favor is ited "of Mr. Whiting's 
correſpondents to dr3eoviune. the Made ficei of the two: 27505 


IF Furs ow ugo Eli 
tereſt t e Fd Tack 


puts . a0 pet 2255 e og in- 
T5 day, ſo 1 bo e and intereſt may be 
entirely exhauſted i — pas” + years ? 


By My. 2 - Collins; — 2 fon. 
Three fides of a — — — are 83, 72. and 55 Fhgins ze M: required the 4th 


- fide which | is the diameter of its Liberalen bin Liccle an 8 27 


7-1 Mr. J. Stevenſon, of Heath, near £5 | 

« Giuen-tlie veatical Hs 00. © 50 50, ant Tum of the two" duding ſides 100 100 3 
to determine the triangle, when the biquadrate $ of half the difference of the ſaid ſides 
is equal to double the area, 

8. Mr T um Sing ED Tiachir if the Mathematic, at the Grammar School, 
Odiham, Hants. 

Two men, A and B, agreed.forjtweyſhillingy, tua carty 2cwt. 2q. 121b. of wheat 3 
miles, on a pole 6 feet long. At their firſt ſetting out, the weight was 3 feet 4 inches 
from A; in which ſtate they carried i 10 6 de here reſting, they, changed plages, 
the weight contiduing in 5 Peck ace, and ie it Itmile farther, where reſting 
again, the weight was by accident moved to 30 inches bos B, in Tosckh ſituation it was 
carried the remainder of the way, How much of the money mult each man receive, 
in proportion to his war — 


5 F + - . 


EF 
9.—ο Mr. Fojepb Wiellin, of Smalley. hs 
tleman having a garden in form of an equilateral triangle, in the midft of which 
113055 a, Fonical pillar, the diameter of its baſe 4 ſeet, and ſolidity 100 ſeet, and from 
the ſurhmit of the ſolid to the angle of the garden is 20 yards, Now he would be 
Nr n MT tell him the area of the cultivated-part of the gar den. 


By Mr. Jahn Fildei, 8choolmaſter, Liverpool, 
Th right. angled at B, the fide AB being 154 yds. in which at 
ds a tree, aud an the fide BC there is atbther tree at E, » 1 54 yds. 


"ABC's a 8 5 
n 
DR and Dr be Wr ws "x; Me and AED Wl be * : 


1 
Kone 


s \ TO $H + ©6& 


to 1 1125 CLIC W 10 Fee 40, cut the 
Fig * * 0 raved. „ a 
e point ery, a demonſtration. 
Page 70 13.— Bj Me, O. G. Gregory, J. wok WR | 
fee admit that a * * chord, in length 20 inches, and weight 4, 65997 grains, : 
when ſtretched with a weight Slbs. avotrdypois, will ſound the note C fol-ta-ur ; re- 
quireg the weight af chords af the ſame lengeh and tenfion, which ſhall ſound 5 di- 
Ves, Jiapente, and diapaſon to the above mentioned note. ö 
44,—By Mr. Jeſinb Waters, of Graveflant. © an 
To fad three ſuch c _ — that · the product of any wo of * . s 
by the other, ſhall, "aug why number remaining. | 
Mr. J. Abou, Harrington, ntl Liverpool 
"IF the* wall of a — — 30 feet high, and a ſpout be op at the top weltar* of 4 
feet in length from the wall z it is required, to find the a it, mult, make wich the 
plane of the wall, ſo that the water may fall into a reſervoir, on an ANG: plane, at 
16 feet diſtance from the bottom of the wall. | 
16.-—Þy the fame Gentleman. 
| Given the ratio of the baſe to one of the ſides of an 7 — as 1 to v, and the 
ares of a its g temeſi inſcribed ellipſes a: It1 18 genre de ind the dimenſions of 35 
ans give 4 demonſtration of the proceſs. ! hs 
17—£y, Mr. Jobe Brookes, of Lad: , : 
10 BZ be an indefinite perpendicular to a given line AB,” to which froth * e 
ay Une APC, and take the point P ſuch, that AC multiplied by PC may- be _ to 
AY ARequired the properties of the curve, which is the locus of. P. —N. B. This 
quettion has been propoſed befare, but not publicly anſwered, that i know of, 
18.— 5 Mr. Jobi Rauf. | 
ien "te height of the eye, its diſtance from the piure.. and; the — * of an 
| origin}, point, to find its perfpective repteleptation goamerrjcallys) without e 
the eee fight, or ſtation point, Ns 8 
19 - M.. E. Eilert, of Liverpool. 2972” „ DrmnC. 
* Quxign of the. tangent of 60⁰ is equal to twice the flaxion of l rangent of 458. 
Re qu vired, tho ingeltigation by a general theorem, that will Ab the ratio of the flax1- | 
on * nay Taygent, 0. that . nn arc. | 


20S 
| 20.— 3% Mr. Fobn Brookes, . 3 
Given the difference of the fides, the difference of the ſegments of the baſe made by 
the perpendicular, and the radius of the inſcribed circle to conſtruct the triangle, 
| | 21-—By Mr. Richard Elliot. 
Suppoſe the length, breadth, and depth of a ciftern to be 16 (x) 12 O) and 20 (x) 
feet reſpectively, and that there are 2 circular holes (each 1 inch in Diameter) one placed 
in th: bottom, the other in the fide cloſe to the bottom. Now if it was filled with water, 
and both holes open, in what time will the whole be exhauſted, ſuppoſing the velocity 
equal that generated by gravity through the whole height above the apertures ?. ; 
A 22.—PRIZE—- y Caffia Broomwoot. | oro 


In the midſt of a gentleman's garden that's ſquare, + + Side 200 yds.. 
1s a circular fountain “ of water that's clear; | „ Diam. 81 yds.. 
The gardener has crders a ſhrubbery to make, | 2 The walks are 
From the pond to two walksj, and the area to take q arallel to the gar- 
7 Bot it puzzles him quite. For in curvature ſpace, 5 len walls, and dif- 
Not being acquaiated.— So he begs for a place, =» tant therefrom 47. 
In your fani'd Delights; and whoever unties Soda «> 1 > 


This knot, with your leave, will be ſure of the prize. 3 
q If right lines be drawn through A, the extremity of the diameter of the pond that 

is parallel to the walks, and from the points Mz M. &c. where theſe, lines cut the cir- 
cum. tangents, be drawn to cut the diam. produced in T, T, &c. then if from I, 1's 
he demirre4 upon the firſt mentioned lines cutting them at right anyles in Q, Q, &c: 
theſe points Q Q, &c. ſhall be in the fence of the ſhrubbery. He deſires your ingeni- 
ous correſpondents to deſcribe the fence, and give the area. DEE 3 

en Query 1, by Mr. James Gates. * 

In the ſummer ſeaſon in England, the wind ſometimes blows from the North-Eaſt for 
ſeveral days together, at which time the weather is very dry and hot: Query, Why the 
weather ſhould be hotter at that time, than when the wind blows from any other quarter: 
| | Query 2, by The Rev. J. Shackleton. + Sgt 

We find that a 7ifa, or Golden Ball, is now an uſual fign of Majeſty, and has ſo been 
for a long time paſt. Pray how did it take its riſe, at what place, and in what Kivg or 


Emperor's days ? Db AS D | 
| nge Query 3. by Mr. J. J. Tbompſon. 2 2 05 85 
Whether a ſmoke jack will go belt with 4. 3, or 8 wings; alſo why it will go better. 
with a clear fire, than where = is a quantity of ſmoke?” - 2 a 


REMARKS TO CORRESPONDENTS. 


2 Prize of 6 Numbers for the Solution of the Prige Queſtion, has fallen to the Lot of Mr. Jobs Ryley, © 
of Leeas. No. 10 is to appear on July 10; and all Letters intended for its Uſe muſt be 
directed (Poſtage paid) to Thomas Whiting, to be left at Mr, Longman's, Paterneftcy- Roww——and the laſt 
of them muſt come to hand beſore June iſt. John Ryley, of Leeds, anſwered Queſtions 1, a, 3, 
4, 5, 6, 7, 8, 9, 10, 11, and 12.—— Mr. John Ward, Schoolmaſter, of Atwick, anſwered the Enigmas; 
Charades, &c. and ſome of the Mathematical Queſtious.— Mr. J. I. Thompſon, ſent Sulut:ons to the Enig- 
mas, Charades, cc. and the 4th Mathematical Queſtion. Mr. James Boyce, of Birmingham, anſwered - 
| Queitions 4 and 7, Mr, james Stansfield, Pupil hy Thornton School, near Bradford, Yorkſhire, anſ. 
wered the 7th Queſtion. Mr. O. G. Gregory anſwered his own Queſtions, and gave Solutions to the 
Poetry and Qu ries. Mr. 2 Gates, of Peterborough, anſwered Queſtions 4, 5, 7, and 8. 
Mr. George Clifton, anſwered the Poctical Pieces and Queries, and the 7th and 8th Mathematical Queſ- 
tons, The Rev. Mr, Shackleton anſwered all the Poetical Pieces, Mr. Collins, Schoulmaſter, in 
Kenſington, anſwered Queſtions 4, 7, and 8, and all the Poetry. Mr. R. Humber, of Brizhton, anſ— 
wered all the Poetical Pieces and Queries. Mr. Hewitt, of Spitalficlds, ſent Solutions to ſome of the 
Queſtions in No. 11, Receptacle, together with Calculations of the Eclipſes for 1797, but his Letter 
came 100 late to be even mentioned. Mr, Dawes, of Birmingham, anſwered the 6th and 8th Mathe- 
matical Queſtions. Mr. Newton Boſworth, anſwered the 4, 3, 7, and 8th Mathematical Queſtions, 
and moſt of the Poetical Pieces Mr. Richard Nicholſon anſwered Queſtions 2, 9, and 1o.— Mr. 
J. H. Swale, of Leeds, anſwered Queitions 1, 2, 3, 4 5, 7, 8, 9, 10, 11, and 12, in No. 8, and 1, 2, 
and 5, un Ne, 7. Mr. Swrale's Letter conta ning Solutions to the Queſtions in No. 11 of the Receptacle, 
<4; 36: come to hand till after the Number was printse. 
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NEW QUESTIONS. 


1. By Tefuonnes. 


* 


Gy EN the velocity of a ball acquired by deſcending down the ſlant fide of a cone, 
to determine the cone's dimenſions, when its whole ſurface is a minimum? 


: | 2. By the ſame. 
To divide a given right lice into two parts, ſuch, that their rectangle ſhall be to the 
ſquare of thei: difference in the ratio ef to?? 


3. By the ſame. | 
ABC is a plane triangle, the fides AB, BC, and CA of which, are to each other as 
three given numbers r, s, an lr, reſpe&ively, Required the ſaid fides when the ſum of 
their cubes is equal to z times the area? 


4. By the ſame. 

In a plane triangle are given the vertical angle and the ſum of the including ſides, to 
determine it, whea the rectangle under the baſe, and the difference of the ſaid ſides is of 
a civza magnitude ? Tg 

5. By tbe ſame, 

There are three numbers in arithmetic progreſſion, the ſum of which is equal to their 
product, and the ſquare of their ſam is equal to the ſum of their caves. Required the 
nutnyec:s ? | 
n 6. By Z. E. D. of Briehton, _ 

I demand the fide of the largeſt ſquare that can poſſibly be deſeribed in the interſected 
part, formed by two circles whote ſemi-diameters are each 13, delcrived at each extre- 


nii'y of a ſtraight line, whoſe length is 20. 


7, By Mr. Thomas Ley bourn, Editor of the Mathematical and Phil:ophical Repofitory. 

Let AB mect a circle in C and D, and let A be without and B within the ſame, and 
in AB let a point E be taken on the ſame fide of A with B, ſuch, that the rectangle BAE 
may be cquai to the rectangle CAD, and aliy in AB, another paint F, not on the ſame 
fide of B with E, ſuch, that the rectangle EB? may be equa; to the rectangle CBD; and 


6 


through A any line be drawn meeting the circle in G and H, and BG; BH be drawn 
meeting the circle again in K and L; then I ſay the points F, K, L, are in a right line. 
Required the demonſtraticn ? 


8. By Mr. J. Collins, of Kenſington. 
There are two numbers, whoſe ſum added to their product equal 1 56.35, and the dif- 
ference of their cubes equal 973 23.022125. Query the numbers? 


9. By the ſame. 

Suppoſe a ſhip from the Lizard, fails between the South and Weſt ſo far, until her 
departure from the meridian was in proportion to the diſtance failed, as 5 : 9, and the 
ſum of their ſquares equal 24077,9118985. I demand her courſe, diſtance, and the lati- 
tude and longitude ſhe was then in, without the aſſiſtance of Algebra. 


10. By Mr. James Stevenſon. 
Given the vertical angle, and ſum of the including ſides, to determine the triangle, 
when the ſquare of half the baſe is equal to the area, 


| 11. By the ſame. 
Given the angle at the vertex, and the ſum of the including ſides of a plane triangle, to 
determine it, when the difference of the ſquares of the ſegments (made by the perpendi- 
cular falling from the ſaid angle) of the baſe is equal to the area. 


| 12. By Mr. J. J. Thompſon. | 
What angle is beſt for the teeth of the wheel of a ſmoke jack to ſtand at, in order 
that it may turn round the worm faſtzſt—and what angle ſhould the flies make in order 


for the jack to go beſt, 


PRIZE Queſtion 14. By Mr. Joſeph Waters, of Gra. ſſane. 
To find three ſuch cube numbers, that the product of any two of chem being divided 
by the other, ſhall leave a cube number remaining. 


Query. By Mr. James Gates, of Peterborough. 
Comets, on their approach to the ſun, were conjectured by the ancient philoſophers, 
to be exceſſively hot; and on the contrary extremely cold in their aphelion. The truth 
of this aſſertion is required from the preſent ſtate of philoſophy. 


ler OE 


(4 9) 
Remarks to Correſpondents. 


1 


Ma. Jonathan Mabbot ſent a ſolution to the prize queſtion in No. 8, but his letter 
did not come to hand till the Number was publiſhed, 

No. 11, will be publiſhed on July 1oth, 1798, and all letters for its <6 muſt come to 
band before the Fin of January, directed for T. Whiting, to be left at Mr. Longman v, 
Paternefter-Row, London; and they muſt be franked, or N or they will not be 
received. 

The Prize ſor the ſolution of the Prize Queſtion has fallen to the lot of Philo. Amicus 
of Mancheſter—and that for the ſolution of the Prize Enigma, to Mr. Teri, of Mans- 
field Place. 

Mr. John Ryley anſwered all the Queſtions, except the 14th. 

Mr. J. H. Swale anſwered the 15th, 17th, — and Prize. 

Philo. Amicus anſwered the Prize. 

Mr. Dawes, Surgeon, anſwered the 10th, 15th, and 20th, 

Mr. John Johnſon, of Birmingham, anſwered the 2nd and gth. 

Mr. Joſeph Cowley, of Birmingham, anſwered the igth. 

Mr. Collins of Kenſington, anſwered the 2nd, 3rd, 4th, 6th, gth, 1oth, and 11th. 

"Mr. Marrat, of Linco'n, anſwered the 6th, -th, and 19th. 


Mr. Joſeph Hindſon, of Lincoln, anſwered the 2nd and 8th Queſtions, and all the 


Enigmas. 
Mr. Gates, of Peterborough, anſwered the 2nd, 3rd, 4th, and 1 3th, 
1 1.2; of Brighton, anſwered the 1ſt, 2nd, 4th, och, 8th, gth, ioth, and 11th, 
Mr. S. Barrow, anſwered the 2nd, 5th, gth, and 11th, 
Mr. George Clifton anſwered the Prize Enigma. 
Mr. J. Stevenſon, of Heath, anſwered the gth Queſtion. 
Moſt of the above letters came ſo late, that no uſe could be made of them; but as 


Queſtions 2, 4, 5, 6, 7, 9, 10, 12, and 14, are left for next Number, the Solutions ſent 


to them will then be made uſe of. 
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